Interstitial nephritis is characterised histologically by the presence of predominantly mononuclear cells in the interstitium of the kidney, tubular injury, and the absence of, or minimal, glomerular alterations. It can be subdivided into an acute form characterised by oedema and a chronic form with scarring and more widespread damage.' The clinical picture of interstitial nephritis of acute onset is non-specific and includes symptoms such as fatigue, fever, pallor, loss of weight, and renal failure. The main urinary findings are proteinuria, an increased number of cells, glycosuria, and often additional signs of tubular dysfunction.2 4 Although the symptoms may resemble glomerulonephritis, pyelonephritis, or acute tubular necrosis, the clinical and laboratory findings tend to be characteristic enough to lead to a diagnosis of interstitial nephritis, which can then be verified at renal biopsy. As the aetiology, the precise clinical picture, and the long term prognosis of interstitial nephritis of acute onset are undefined we report our clinical experience with 10 children, who were followed up for a mean of two years and eight months. enteroviruses were made. In most patients antihyaluronidase and antideoxyribonuclease B titres were obtained in the search for streptococcal infection. Mononucleosis, salmonella, and brucella infections were excluded. Renal biopsy specimens were examined by light microscopy, and immunofluorescence studies were performed by standard methods.
Patients and methods
The children were followed up at the renal outpatient clinic, and measurements of glomerular filtration rates were taken as shown in Table 1 .
Results
Clinical and laboratory data at presentation. All the children had previously been healthy. Their symptoms, fatigue, fever, anorexia, and gastrointestinal problems had developed within a few days. As these were non-specific renal disease was not suspected immediately, and therefore some patients were initially treated symptomatically. In some instances antibiotics were prescribed without a definite diagnosis. Details of the antibiotic treatment are given below.
On admission four children had hypertension. Erythrocyte sedimentation rate was raised in all, haemoglobin concentration was low, and both serum protein and creatinine concentrations tended to be high ( Table 2 ). All had moderate proteinuria and pyuria (<1 g/l), and nine had glycosuria. Generalised aminoaciduria was found during the acute phase in all five children in whom it was Creatinine concentration > 88 ,umol/l 9 Protein concentration > 75 g/l 9
IgG antibody concentration increased studied; and bicarbonate wasting, defined as a urinary pH greater than 6 with a serum bicarbonate concentration below 20 mmol/l, was seen in all four children in whom these data were available. Intravenous urography showed bilaterally enlarged swollen, but otherwise normal, kidneys; kidney length was above the standard deviation calculated from the mean for body size,6 and in two children it exceeded two times the standard deviation above the mean. Glomerular filtration rate was low in all nine children in whom it was measured (Table 1) , and serum creatinine concentration was raised in the tenth child.
By light microscopy interstitial renal inflammation was noted in all children and was accompanied by tubular damage or an increase in interstitial Table 1 ) became free of symptoms during a follow up period of nine to 67 months (mean two years and eight months), and in most the laboratory values returned to normal. At the end of follow up the serum creatinine concentrations of nine of the 10 children were normal. Glomerular filtration rate was within normal limits in five; moderately decreased (> 60 ml/min/1-73 m2) in two; and steadily declined to end stage renal failure in only one (case 7). In two children (cases 1 and 2) glomerular filtration rate was not measured at the end of follow up; their physical examination, serum creatinine concentration, erythrocyte sedimentation rate, haemoglobin concentration, and urine were normal.
Four of the 10 children made a complete recovery; all symptoms of renal disease resolved and growth, development, blood pressure, urine analysis, and serum creatinine concentration were normal. One child (case 5) had normal urine and glomerular filtration rate but had sinus bradycardia, one (case 3) had chronic uveitis without signs of renal disease, one (case 9) proteinuria (<1 g/day) and microscopic haematuria, one (case 8) reduced glomerular filtration rate, and one (case 4) normal urine and glomerular filtration rate but arterial hypertension. The tenth child (case 7), a 15 year old girl, developed hypertension and end stage renal failure. Subsequently, she was given haemodialysis and later received successfully a renal transplant.
Discussion
Interstitial nephritis of acute onset is a rare renal disorder in childhood. The symptoms are nonspecific, and it can be diagnosed readily only when the disease is sufficiently severe to warrant a renal biopsy. Mild In certain subjects a genetically determined immunological reactivity may be the primary determinant, and a variety of stimuli may trigger an inflammatory reaction within the parenchyma of the kidney in such subjects. The fact that uveitis is such a common associated manifestation,7 although we found it in only one patient, further supports the idea of a primary immunological deviation of patients with interstitial nephritis of acute onset.
Ellis et al found a recent streptococcal infection to be the causative factor in most of their patients.3 We could not, however, confirm this in our study; only one child had a raised antistreptolysin 0 titre, indicating a recent streptococcal infection, and extensive investigation excluded this as an aetiological factor in the other children.
Different modes of treatment have included symptomatic treatment, chemotherapy, and treatment with glucocorticoids.3 4 8 Our patients with the least severe symptoms received no treatment, and our most severely affected patient was given glucocorticoids, which relieved her clinical symptoms but had no effect on renal state, although other reports have claimed a favourable effect on renal function.3 4 8 The prognosis of interstitial nephritis in childhood is often considered to be favourable. All the patients reported by Ellis et 
